ABSTRACT Objectives: To assess the effects of costs on access to medicines in 11 developed countries offering different levels of prescription drug coverage for their populations.
INTRODUCTION
Universal access to necessary medicines is an important goal of national health systems. 1 Almost all developed countries provide universal coverage of prescription drugs; however, there are potentially important differences in the extent of coverage offered. 2 Some countries apply various forms of cost-sharing on prescription drug purchases in the community setting, whereas others cover such prescriptions at little or no direct cost to patients. Furthermore, neither the USA nor Canada has thus far achieved universal coverage of essential medicines, leaving significant segments of the populations in those countries with effectively no prescription drug coverage at all. 3 4 There are many reasons for patients to choose not to use a medication. 5 6 Some of these reasons, including side effect, intolerance or preference for non-pharmacological treatment options, are ones that providers and policymakers should respect-particularly if based on reasoned decision-making by informed patients. Other reasons for not using medicines as prescribed are more problematic for healthcare providers and society as a whole. Costs are a common and problematic cause of prescription nonadherence, with studies showing that financial barriers to accessing necessary medications are correlated with worse health outcomes and increased use and cost of other health services. 7 8 Strengths and limitations of this study ▪ Study is based on a large, cross-national survey of self-reported cost-related non-adherence (CRNA) in 11 comparable, high-income countries. ▪ Crude and adjusted odds of CRNA are reported for all older adults and stratified by age and income groups. ▪ Differences in access to medicines are compared with the extent of coverage offered in countries studied. ▪ Survey data may be limited by response rates, recall bias and potential social desirability bias.
The purpose of this study was to assess the effects of direct patient costs on access to medicines in 11 developed countries in Europe, North America and Australasia. We hypothesise that cost-related access barriers will be higher in countries without universal coverage for pharmaceuticals (the USA and Canada) than in countries providing universal coverage of prescription drugs at little or no direct cost to patients (eg, the UK). Further, because many of the health systems studied (including the USA and Canada) provide greater coverage of medication costs for persons over age 65, we hypothesise that access will be higher and cross-national differences lower among that age group.
METHODS
This is a secondary, cross-sectional study of data from the Commonwealth Fund 2014 International Health Policy Survey of Older Adults. 9 This survey included 11 high-income countries: Australia, Canada, France, Germany, the Netherlands, New Zealand, Norway, Sweden, Switzerland, the UK and the USA. It focused on older adults, defined as persons aged 55 and above.
Participants from all but two of the countries surveyed were eligible for universal health coverage that included universal coverage of outpatient prescription drugs-see table 1 . Residents of the USA may or may not have either health or pharmaceutical coverage depending on their age, occupation, income and decision to enrol for coverage under the Affordable Care Act. 3 Residents of Canada are eligible for universal public health insurance for medical and hospital care but may not have access to either public or private prescription drug coverage as such coverage varies in Canada by age, occupation, income and province of residence. 10 Patient contributions for reimbursed prescriptions vary across the 11 countries included in this study-see table 1. General beneficiaries under Australia's universal public drug plan, for example, face a relatively high copayment of £21.91 (AU$38.30) per prescription (or the full prescription cost if less than the copayment). In contrast, reimbursed prescriptions are available at little or no cost in several countries, including the Netherlands, New Zealand and parts of the UK.
Patient age can have direct or indirect impacts on available coverage for medicines in the countries 9 This survey was conducted between March and May 2014 by telephone to landline and mobile numbers. The survey was based on a common questionnaire that was translated and adjusted for country-specific wording as required. The survey transcript is available from the Commonwealth Fund.
11 Participants in the survey had to be aged 55 or older and living in the community.
Variables
Our primary outcome variable was whether or not a survey respondent had experienced cost-related nonadherence (CRNA). Survey respondents who reported that they had received at least one prescription and that they had either not filled a prescription or had skipped doses within the last 12 months because of out-of-pocket costs were considered to have experienced CRNA. Those who responded that they 'did not know' to whether or not they did not fill a prescription or skipped doses because of costs were coded as not having experienced CRNA. To the best of our knowledge, survey questions of this sort are the only comparable access measures for cross-national studies of CRNA.
Informed by existing literature and models of access to care and health services usage, 5 6 12 we selected survey questions concerning age, sex, income and health status as potential predictors of CRNA. We classified age into two groups of primary interest: aged 55-64 versus age 65+. We included self-reported income using the Commonwealth Fund's definitions: above average, average and below average. We aggregated self-reported health status into three categories: very good, good and either fair or poor.
In all models comparing CRNA across countries, we used residents of the UK as the reference group.
Statistical methods
We computed the sample-weighted CRNA prevalence for each country. Weighting was done with the Commonwealth Fund sample weights to reflect general populations at the national level in each country.
We also ran sample-weighted logistic regressions to determine the associations between CRNA and potential predictors (age, sex, income and health status). We performed pooled and stratified analyses based on age and based on income. For all analyses, a value of p<0.05 was considered statistically significant. We report Nagelkerke/Cragg pseudo R 2 statistics for each regression. All analyses were performed using SPSS (Statistics V.20) (IBM Analytics, New York, USA).
In an effort to increase the power of analyses of crossnational differences, we performed all analyses using clusters of countries with similar levels of drug coverage as comparison groups. Those analyses did not alter the nature of the findings reported below. Table 2 lists summary characteristics of the 22 532 survey respondents with complete survey data, stratified by country of residence. Slightly more than half (57%) of all survey respondents were over age 65: range 52.3% (Canada) to 61.5% (Sweden). Approximately half (52%) were female respondents: range 47.5% (the Netherlands) to 56.1% (the UK). Just under half of the survey respondents (47.9%) reported having below-average income: range 38.9% (the Netherlands) 16 .8% in the USA. Canada had the second highest national prevalence of CRNA (8.3%), followed by Australia (6.8%). Before adjusting for potential predictors of CRNA, the levels of CRNA in the USA, Canada and Australia were significantly higher than the reference country, the UK. Relative to the UK, there were no other statistically significant differences in crude estimates of the prevalence of CRNA.
RESULTS
In the logistic regression model with respondents of all ages and income levels from all countries, the adjusted odds of reporting CRNA were statistically significantly higher among people who were younger (age 54-65), of average or below-average income and of poor health (results not shown in table). Sex was not a significant predictor of CRNA in the model.
Controlling for age, sex, health status and household income, adults aged 55 and older in the USA were approximately six times more likely to report CRNA than adults aged 55 and older in the UK (adjusted OR (AOR)=6.09; 95% CI 3.60 to 10.20) . Adults aged 55 and older in the Australia and Canada were also statistically significantly more likely to report CRNA than similarly aged adults in the UK. Finally, the adjusted odds of CRNA among adults aged 55 and older in France were significantly lower than in the UK (AOR=0.47; 95% CI 0.23 to 0.94). Results reported in bold are significant at p=0.05. Adjusted ORs based on sample-weighted logistic regression models that control for age group, sex, health status and household income. CRNA, cost-related non-adherence, sample-weighted prevalence. Table 4 lists national prevalence and adjusted odds of CRNA stratified by income. Lower incomes were associated with higher levels of CRNA in most countries, particularly in the USA and Canada, where the prevalence of CRNA among older adults with below-average incomes were 24.9% and 11.7%, respectively. In both income-stratified logistic regressions, the adjusted odds of reporting CRNA were statistically significantly higher among people who were aged 55-64, and among people of poor health (results not shown in table). Sex was not a significant predictor in either income-stratified model. After adjusting for age, sex and health status, low-income residents of the USA, Canada and Australia were significantly more likely to experience CRNA than low-income residents of the UK. Among higher income residents, the adjusted odds of CRNA were higher only in the USA relative to the UK (AOR=3.30; 95% CI 1.68 to 6.47). Adjusted odds of CRNA among higher income adults in Sweden were significantly lower than among higher income adults in the UK. Table 5 lists national prevalence and adjusted odds of CRNA stratified by age. Many surveyed countries had almost double the levels of CRNA among adults aged 55-64 than among adults aged 65 and older. In both age-specific logistic regressions, the adjusted odds of reporting CRNA were statistically significantly higher among people who were of average or below average income and of poor health (results not shown in table). Being male was associated with lower odds of CRNA in the regression for respondents aged 55-64 (AOR=0.74; 95% CI 0.61 to 0.89) but not in the regression for respondents aged 65 and older. Despite the withincountry differences by age, the direction of statistically significant cross-national differences in the adjusted odds of CRNA were generally the same for the two age-stratified logistic regression models that controlled for sex, health status and household income. One exception was that adjusted odds of CRNA among French residents aged 55-64 was not significantly different from like residents of the UK.
DISCUSSION

Using the Commonwealth Fund 2014 International Health
Policy Survey of Older Adults, we found significant levels of variations in cost-related barriers to filling prescriptions within and across 11 comparable countries. The national prevalence of CRNA among all adults aged 55 and older varied from <3% in the France, Norway, Sweden, Switzerland and the UK to 16.8% in the USA. Higher levels of CRNA may be associated with worse health outcomes and increased demands on other components of the healthcare system as other studies have shown that financial barriers can impede the use of essential, preventative medications as well as drugs taken for symptom relief. 13 14 Adjusted odds of CRNA did not differ significantly among most of the countries in this study. However, with and without adjustments for possible predictors of CRNA, the odds of CRNA in the USA, Canada and Australia were significantly higher than in the UK, our reference country. Across most countries, the prevalence of CRNA was higher among lower income residents and lower among residents over age 65.
Our results are consistent with studies based on older surveys in individual countries and comparisons of the USA and Canada. With 2002 and 2007 survey data, Kennedy and Morgan found that CRNA is more common in the USA than in Canada, attributing the difference to differences in the availability of health and drug coverage. 15 16 In a number of previous studies using county-specific data sources, lower income has been associated with greater likelihood of CRNA. 5 6 Similarly, many, though not all, studies using countyspecific data have found that patients over age 60 or 65 are more likely to comply with medications when compared with younger patients. 5 6 Observed differences in national prevalence of CRNA appear to follow lines of availability of prescription drug coverage and the extent of direct patient charges for prescriptions under available drug plans. Previous studies have shown that introducing or increasing direct patient charges is associated with reduced use of prescribed medications. 17 All of the countries surveyed that provide outpatient prescriptions at relatively low cost to patients had comparable levels of CRNA-none being significantly greater than the ∼ 3% CRNA prevalence observed in the UK.
In contrast to other health systems, many residents of the USA and Canada do not have drug coverage. 3 4 Americans and Canadians who do have private or public drug coverage face varying levels of deductibles, coinsurance or copayments. In some cases, this can include reference-based reimbursement charges that stem from the dispensation of brand-name drugs when generic alternatives are available; however, couponing by manufacturers is an attempt to reduce the burden of such charges for sponsoring brands. 18 19 Consistent with the hypothesis that higher direct costs to patients are associated with increased likelihood of CRNA, the crude and adjusted odds of CRNA in the USA and Canada were significantly greater than the UK (and other comparator countries with universal coverage of medicines at little direct cost to patients).
The differences in CRNA between the UK and either the USA or Canada were lower for patients over age 65, which is consistent with the hypothesis that Americans' and Canadians' increased eligibility for drug coverage at that age may increase their access to medicines and thereby reduce cross-national disparities in levels of CRNA. Further, there was no significant difference in the adjusted odds of CRNA among higher income Canadians aged 55 and older versus similar residents of the UK. This too is consistent with the hypothesis that the availability and extent of drug coverage is a predictor of CRNA, regardless of income, because private insurance for prescription drugs is more prevalent among higher income Canadians than among lower income Canadians. 10 We also found that the odds of CRNA were higher in Australia than in the UK. As patients face relatively high standard copayments under Australia's universal drug benefit plan, this finding is also consistent with the hypothesis that CRNA is inversely related to the extent of drug coverage available.
LIMITATIONS
Our study is not without limitations. CRNA is a complex phenomenon, driven by a combination of individual and system-level factors, not all of which can be captured in a brief telephone survey that covered a wide range of countries and topics concerning healthcare experiences. Statistical models based on such data will explain some but not all of the individual-level variation in CRNA experiences, which explains the modest R 2 statistics. Analyses such as these are best suited to defining patient categories and system-level factors associated with elevated risk of CRNA, rather than being viewed as an attempt to predict whether specific individuals within specific context will experience CRNA.
As a random-digit-dialled telephone survey, response rates varied from 16% (Norway) to 60% (Switzerland) across countries (IQR 25-28%), potentially introducing participation biases in the samples. 9 The direction of that bias is unknown; however, study characteristics and estimated rates of CRNA are comparable for countries with low response rates (Norway) and those with high response rates (Switzerland). Furthermore, estimated CRNA rates for the USA and Canada are comparable to previous studies drawing on surveys with greater response rates. 15 16 20 Survey data is also limited by recall bias and potential social desirability bias. It is possible, for example, that North Americans feel less pressure to report that they filled prescriptions written for them than European colleges. For example, the relatively low rates of selfreported poor health and CRNA found in France may be partially attributed to cross-national differences in social desirability biases. We do not believe that such potential cultural differences in survey response bias would be sufficient to explain the significant differences in national prevalence of CRNA observed in this study.
Finally, the telephone survey data do not identify which types of medication were skipped as a result of costs. It is possible that some of the foregone medications could have been discretionary (eg, for mild symptom relief ) or even potentially harmful (eg, potentially inappropriate prescriptions for older populations). Further international comparative work, involving more detailed survey questions concerning medication use for particular conditions, would help to determine the extent to which international differences in access to medicines reflect differences in the use of essential versus non-essential medications.
CONCLUSION
Our study finds that access to medicines varies within and across countries in ways consistent with the hypothesis that higher costs to patients, particularly low-income patients, are associated with higher risks of cost-related access barriers. Access to medications in the USA, Canada and, to a lesser extent, Australia is below international comparators. Access in the USA and Canada might be improved with universal coverage of medication costs. Access in Australia might be improved by reducing the standard copayment under the existing universal drug benefit programme there.
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